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BEST MANAGEMENT PRACTICES PLAN 
 
Project Summary & Schedule 
The project consists of entrance road and subdivision road improvements for the 
Ki‘ilae Farms site. Project work will be performed in phases, starting with the 
entrance road work, and continuing on with the construction of the subdivision roads 
over 5 phases. Drainage and Erosion Control Reports contain site-specific 
information regarding estimated runoff, water quality and soil loss impacts of 
the project. 

 
The construction Notice to Proceed (NTP) is anticipated to be issued in 
April/May 2004. The anticipated construction schedule is as follows: 

 
Task Duration 

• Installation of all Best Management Practices, BMPs, for all 
phases of construction work (silt fence, crushed rock 
ingress/egress, interceptor swales, sedimentation basins, etc.) 

30 cal days 

• Intersection improvements at Hawai‘i Belt Road and 
subdivision road “A” and connection to existing water system 

60 cal days 

• Phase 1—Clearing & grubbing 14 cal days 

• Phase 1—Construction of subdivision road & infrastructure 30 cal days 

• Phase 1—Finish grading, landscaping/grassing & paving 7 cal days 

• Phase 2—Clearing & grubbing 14 cal days 

• Phase 2—Construction of subdivision road & infrastructure 30 cal days 

• Phase 2—Finish grading, landscaping/grassing & paving 7 cal days 

• Phase 3—Clearing & grubbing 14 cal days 

• Phase 3—Construction of subdivision road & infrastructure 30 cal days 

• Phase 3—Finish grading, landscaping/grassing & paving 7 cal days 

• Phase 4—Clearing & grubbing 14 cal days 

• Phase 4—Construction of subdivision road & infrastructure 30 cal days 

• Phase 4—Finish grading, landscaping/grassing & paving 7 cal days 

• Phase 5—Clearing & grubbing 14 cal days 

• Phase 5—Construction of subdivision road & infrastructure 30 cal days 

• Phase 5—Finish grading, landscaping/grassing & paving 7 cal days 

• Removal/Filling of temporary BMPs 7 cal days 
 

Completion of project work is estimated to be in January/February 2005, or roughly 
9 months after NTP issuance. 
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Construction Activities & Equipment 
The anticipated types of materials and heavy equipment to be used for different 
construction activities of the project are summarized in Table 1. 
 

Table 1 
Expected Activities and Heavy Equipment Used for 

the Ki‘ilae Farms, South Kona, Hawai‘i Project 

Construction 
Activity Material Heavy Equipment 

Clearing and 
grubbing 

None Bulldozer, backhoe, haul trucks 

Grading On-site fill Compactor 

Dust control Fresh water Watering truck 

Water lines Pipe cushion Flatbed trailer-truck, backhoe 

Road 
construction 

Subbase, base, AC pavement, 
concrete pavement 

Concrete mixer, AC mixer, 
paver, haul trucks, roller, 
crusher 
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Potential Pollutants & Best Management Practices 
Table 2 summarizes the potential pollutants for the project, their sources and 
mitigation and contingency measures. 
 

Table 2 
Potential Pollutants, Sources and Mitigation Measures for 

the Ki‘ilae Farms, South Kona, Hawai‘i Project 
 Potential 

Pollutant Sources Mitigation Measures Contingency 
Plan 

1. Soil in runoff Erosion of 
natural 
ground at site 

• Silt fences 
• Roadside ditches 

and swales 
• Interceptor swales 
• Gravel filter berms 
• Sedimentation 

basins 
• Natural basin for 

Phase 1 
• Gravel berm and silt 

fence along makai 
edge of Phase 5 
sedimentation basin 

• Landscaping 
• Grassing 
• Mulching 
• Phasing of work and 

5-acre limit 
• Crushed rock 

construction 
entrance 

• Sandbags around 
and geotextile fabric 
over opening to lava 
tubes 

• Sandbags 
and/or wire 
mesh gravel 
bags 
(gabions) that 
shall be made 
readily 
available on-
site 

• Redefining 
and redigging 
swales to 
maintain 
capacity 

2. Soil as dust Dry exposed 
ground at site 

Hourly watering during 
dry days 

 

3. Greenwaste Clearing and 
grubbing 
operations 

Daily site cleanup and 
removal of debris to 
off-site disposal 
location (dump) 
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Table 2 (Continued) 
Potential Pollutants, Sources and Mitigation Measures for 

the Ki‘ilae Farms, South Kona, Hawai‘i Project 
 Potential 

Pollutant Sources Mitigation Measures Contingency 
Plan 

4. Petroleum-
based fluids & 
machinery 
discharge 
(hydraulic 
fluid, etc.) 

Parked, 
stored and 
refueling 
construction 
equipment 
and vehicles 

• Regular, daily 
maintenance 
– Removal of 

exterior oil and 
grease to avoid 
build-up and 
proper disposal 
off-site within 24 
hours 

– Check for leaks 
– Avoidance of 

“topping-off” fluids 
to minimize 
chance of spills 

– Use of an off-site 
commercial 
washing business 
for washing down 
of equipment and 
vehicles; on-site 
washing down of 
equipment and 
vehicles shall be 
prohibited 

• Problems repaired 
within 24 hours 

• Drip pans and/or 
drop cloths (readily 
available on-site) 
under stored 
equipment during off-
working times 

• Adsorbent 
material 
(readily 
available on-
site) for spills 
with prompt 
(within 
24 hours) and 
proper 
disposal off-
site along with 
contaminated 
soil and 
anything that 
comes in 
contact with 
pollutants 

• Avoidance of 
burying or 
hosing down 
leaks, spills 
and 
contaminated 
equipment 
and material 
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Table 2 (Continued) 
Potential Pollutants, Sources and Mitigation Measures for 

the Ki‘ilae Farms, South Kona, Hawai‘i Project 
 Potential 

Pollutant Sources Mitigation Measures Contingency 
Plan 

5. Fertilizer, 
pesticide & 
herbicide 

Storage at 
staging area 

• Keeping in dry, 
covered storage 

• Adherence to 
manufacturer’s 
directions and 
recommendations for 
storage and use 

• Use of only the 
minimum required 
amount and no more 
than the maximum 
allowable quantities. 

• Use only during dry, 
non-windy periods 
(check weather 
forecast); no 
application during 
periods of storms or 
rainfall 

 

6. Dry cement Storage at 
staging area 

Keeping in dry, 
covered storage 

 

 
Main BMP efforts for the project shall include the following items: 
 

1. Fill requirements shall be satisfied from excavation locations for the project 
roadway; no stockpiling of dirt shall be performed. No off-site dirt material 
shall be used. On-site soil is generally coarse, which will be reduced in size 
with a crusher at the contractor staging area for use as roadway aggregate. 
Crushed material will be stockpiled at the staging area. A silt fence shall be 
installed around the perimeter of the staging area to filter runoff. 
 

2. A contractor staging area shall be established on the makai side of Hawai‘i 
Belt Road either in the flat area adjacent to the existing HELCO substation or 
within the existing on-site cottage lot (refer to the plans for locations). This 
area shall be used for storage of equipment, vehicles, cement, sandbags, 
gabions (if used), geotextile material, drip pans and/or drop cloths, adsorbent 
material, fertilizer and pesticide. As mentioned in item 1 above, no dirt shall 
be stockpiled, only roadway aggregate. A silt fence shall be installed around 
the staging area. Security fencing around the perimeter of the staging area 
with gate and lock may be installed at the discretion of the contractor. 
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3. Storage sheds or purchased/fabricated covered (plywood, wood, plastic, etc.) 
structures shall be used to house fertilizer, pesticides, herbicides, cement and 
petroleum-based fluids for refueling and maintaining construction equipment 
and keep them dry. An inventory of stored chemicals and materials shall be 
kept. Fertilizer, pesticides and herbicides shall not be used during periods of 
rainfall to prevent undesired, chemical-laden runoff. Only the minimum 
required amounts and no more than the maximum allowable quantities shall 
be used. 

 
4. Equipment and vehicles shall be maintained daily (check fluid levels, tire air 

pressure, seals and hoses for leaks, tightness of caps and plugs, etc.) to 
minimize the chance of discharge. Any problems shall be resolved within 
24 hours. Drip pans and/or drop cloths shall be used beneath stored 
equipment and vehicles during off-working times. These pans and cloths shall 
be stored at the staging area (also the central refueling and maintenance 
station) and be readily available and accessible on-site. Adsorbent material 
should also be readily available on-site and be used immediately for spills or 
leaks. Spent adsorbent, contaminated soil, and any material in contact with 
the spill or lead shall be removed and disposed of promptly and properly from 
the site. Burying or hosing down spills or leaks shall not be allowed. 

 
5. On-site washing down of equipment and vehicles shall not be allowed. 

Equipment and vehicles shall be washed down at an off-site commercial 
washing business. 

 
6. Crushed rock construction entrances (#2 crushed rock 30′ wide × 50′ long × 

12″ thick) shall be installed at the intersection of Hawai‘i Belt Road and site 
access road “A” for phase 1, and along road “A” for each subsequent phase 
and entrance to the stockpile area. Refer to the plans for more detail. 

 
7. All BMPs shall be installed and functioning properly prior to the 

commencement of construction work. See plans for more information 
and details. 

 
8. Construction shall be sequenced in phases to limit the amount of ground 

opened up and cleared at a time. No more than 5 acres shall be worked on 
and exposed at a time. Clearing and grubbing shall be held to the minimum 
necessary for grading and equipment operations. 

 
9. Areas to be exposed longer than a week shall be grassed, mulched or 

graveled. Permanent soil stabilization shall be accomplished with perennial 
vegetation or pavement after final grading. 

 
10. Exposed areas shall be watered lightly hourly during dry conditions to control 

dust nuisance and transport into the ocean. 
 

11. Silt fences shall be used for the entrance road work to filter runoff. 
 

12. Interceptor swales/ditches shall be used along the subdivision roadways to 
direct runoff to sedimentation basins installed for each of the phases. 
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Interceptor swales shall also be constructed upslope of the proposed 
subdivision roadways in Phases 1, 2 and 5 to divert natural runoff away from 
project work and minimize the flow directed toward the sedimentation basins.  
Refer to the plans for more detail. 

 
13. A gravel berm and silt fence shall be used along the makai edge of 

the Phase 5 sedimentation basin to filter runoff. Refer to the plans for 
more detail. 

 
14. Existing inlets to lava tubes shall be completely surrounded by sandbags. 

Any openings to lava tubes encountered during construction work shall also 
be completely surrounded by sandbags. Should a lava tube opening be 
discovered during the construction of a sedimentation basin, and be located 
at the bottom of the basin, geotextile fabric shall be placed over the entire 
opening to the tube and sandbags shall be placed atop the fabric along the 
perimeter of the opening to act as both a filter for runoff and anchors for the 
fabric. Should the lava tube opening be located on the wall of the basin, 
geotextile fabric shall be placed over the entire opening and be anchored 
down with either sandbags or gravel. Refer to the plans for more detail. 

 
15. The site will be designed to contain a 100-year storm event although County 

of Hawai‘i standards require accommodation of a 50-year rainfall event. 
 

16. The BMPs shall be monitored, inspected and maintained daily. Any damaged 
BMP shall be repaired within 24 hours. A BMP status report, including 
discussion on any revisions, shall be developed monthly and submitted to 
both the owner and DOH-CWB, Honolulu. 

 
17. Baseline samples of nearshore coastal waters adjacent to the site will be 

taken for comparative purposes prior to the commencement of construction 
work. A rainfall gauge shall be installed at the roadway terminus prior to 
construction work commencement, and sampling of coastal waters shall be 
conducted after every rainfall period of 1″ or more within 24 hours 
for monitoring. 

 
18. A photo log shall be maintained by the contractor, mainly of the coastal 

waters and construction site after 1″ rainfalls or greater. Photos shall be taken 
weekly regardless of weather conditions. 

 
19. Sandbags (or gabions) can be used as a contingency measure in addition to 

regular erosion control measures for lava tubes. These items shall be used if 
needed, but are otherwise not required, as a mitigation measure to 
divert runoff. A sufficient quantity of sandbags shall be kept on-site and be 
readily available for both regular BMP and contingency applications. If 
gabions are used as a contingency measure, a sufficient quantity shall be 
readily available on-site. 

 
20. A 4′×4′ sign shall be posted with the phone numbers for the DOH Honolulu 

Office Clean Water Branch—(808) 586-4309, after hours emergency 
reporting—(808) 247-2191, and on-site personnel. 
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21. Any questions or problems shall be directed to the CMI Group hotline (to be 

determined), DOH Honolulu Office CWB (808) 586-4309, or contractor (to 
be determined). 

 
22. All BMP measures and improvements shall be in accordance with an 

archaeological monitoring plan approved by the State of Hawai‘i, Department 
of Land and Natural Resources, Historic Preservation Division. 

 
Best Management Practices are shown and detailed on Figures BMP-1 and BMP-2. 
 
Site Runoff & Erosion 
The overall drainage pattern of the site is not expected to change due to the project, 
both during and after construction. Runoff will generally surface flow westerly toward, 
but not reaching, Class AA-designated coastal waters just south of Ki‘ilae Bay. The 
roadway terminus will be roughly 1,000 feet from the coastline with this middle area 
being flat and densely covered with vegetation, and the soil being coarse and 
porous. During construction, temporary BMPs, such as, interceptor swales and 
sedimentation basins, will prevent runoff and transported sediment from leaving the 
project site and reaching the ocean. After construction, drainage will be contained 
within the project site with roadside earthen swales and drywells, as shown in 
Drawings C-4 through C-17, C-62 and C-63. 
 
Sedimentation Basins 
The 1-hour rainfall intensity for the site is 2 inches for the 100-year storm. County of 
Hawai‘i standards require sedimentation basins to be based on the 50-year storm; 
however, the sedimentation basins for the project were sized for the 100-year storm 
to be conservative. The ditches and sedimentation basins were sized to 
accommodate flow from the entire contributory area of each phase; however, project 
work for road construction will disturb only a small percentage of the total 
contributory area. Refer to Table 3 for a size comparison of the project-affected 
(disturbed) areas and the overall rainfall catchment areas within the site. 
 

Table 3 
Percentage of Actual Areal Disturbance for Each Construction Phase for 

the Ki‘ilae Farms, South Kona, Hawai‘i Project 

Construction 
Phase 

Total Contributory 
Area (Ac) 

Area of Project 
Disturbance (Ac) 

Percentage 

Entrance 
Road & 1 

12.57 Ac 4.20 Ac 33.41% 

2 19.25 Ac 3.90 Ac 20.26% 

3 24.04 Ac 4.15 Ac 17.26% 

4 38.05 Ac  3.82 Ac 10.04% 

5 8.94 Ac 3.56 Ac 39.82% 
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Table 4 summarizes the anticipated runoff within the site and the capacities of the 
sedimentation basins to be constructed and the existing natural basin that will 
accommodate this runoff. Since County of Hawai‘i standards require sedimentation 
basins to be based on the 50-year storm, and the project sedimentation basins can 
accommodate 100-year storm runoffs, the basins are more than adequate to handle 
anticipated runoff within the entire project site. The constructed sedimentation basins 
all are square and 4′ deep with 8′ side slopes at 2:1 maximum banks. Refer to the 
appendix for calculations and plans for more detail. 
 

Table 4 
Runoff Quantities and Sedimentation Basin Capacities for 

the Ki‘ilae Farms, South Kona, Hawai‘i Project 

Construction 
Phase 

Catchment Area Runoff  
Rate (100-year Storm) 

Sedimentation & Natural Basin 
Capacity 

Entrance 
Road & 1 

16.80 cfs Natural Basin: 720,000 cf 
180,000 sf × 4′ average depth 

2 34.98 cfs 34,200 cf 
100′×100′ 

3 39.88 cfs 41,900 cf 
110′×110′ 

4 67.08 cfs 65,800 cf 
136′×136′ 

5 14.42 cfs 15,700 cf 
70′×70′ 
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Erosion Soil Loss 
Soil loss rates for the different construction conditions of the project phases are 
summarized in Table 5. 
 

 
Table 5 

Soil Loss Rates for Different Construction Conditions 
of the Ki‘ilae Estates, South Kona, Hawai‘i Project 

Soil Loss Rate (tons/[acre·year]) 
 

Construction 
Phase Existing 

Condition 
Cleared & 
Grubbed 
Condition 

Finished 
Graded & 

Landscaped 
Condition 

Finished 
Condition 

County of 
Hawai‘i 

Maximum 
Allowable 

Rate 

Entrance 
Road & 1 

0.36 0.40 1.09 0.33 5.00 

2 0.73 1.43 2.50 0.66 5.00 

3 0.58 1.04 2.14 0.52 5.00 

4 0.46 0.33 0.96 0.42 5.00 

5 0.78 1.23 2.29 0.71 5.00 
 
All anticipated soil loss rates for project construction are less than the maximum 
allowable rate of 5 tons/(acre·year) established by the County of Hawai‘i. The 
existing annual soil loss rates for construction phase areas are all less than the 
estimated soil loss rates for the completed construction condition; thus, the project 
will improve the erosion characteristics of the site. 
 
Since fill requirements balance cut volumes, no soil will be stockpiled and no off-site 
soil will be used, the anticipated eroded material at the site is that of the soils existing 
at the site—Rough Broken Land, Lava Flows—Pahoehoe and Punalu‘u Extremely 
Rocky Peat USGS soil classifications, characterized by: 
 

• Black peat; 
• Stones; 
• Rock; 
• Gray vesicular basalt; 
• Basaltic cobbles and gravel; and 
• Red and brown mottling scoriaceaous basalt. 

 
Erosion control measures to temporarily manage soil loss during construction include 
mulching, gravel berms, silt fences, crushed rock construction entrances, swales and 
sedimentation basins mentioned earlier. Soil loss will be controlled permanently by 
landscaping—grassing and grading. 
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Archaeological Monitoring 
An archaeological survey of the entire project site was conducted in 2002 and the 
State of Hawai‘i, Historic Preservation Division has documents of findings, 
correspondence and determinations of this survey in their files. A monitoring plan will 
be established throughout the duration of the project for historical properties and an 
archaeologist will be on-site during all working hours. 
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Ki‘ilae Estates LLC (CMI Development, Inc.)
Ki‘ilae Farms Entrance Road Improvements & Subdivision Road Improvements

Purpose:

References:
1. 

2.

3.

4.
5.
6.

Criteria and Assumptions:
1.
2.
3.
4.

5.

C&C required sedimentation basin volume = WQDV (cf) = C × I × A × 3,630, (Reference 3, Page 45)
where C = runoff coefficient = 0.23

I = rainfall intensity in inches per hour = 2 (100-year storm)
A = Area in acres

Phase 1
A = A 1 + A Entrance Road = 12.17 + 0.40 = 12.57 Ac
WQDV = (0.23) × (2″) × 12.57 acres × 3,630 = 20,989, say 21,000 cf.
Using a basin with side slopes of 2H:1V and a depth of 4 ′, the design
top-of-bank size is 82′ × 82′.

Phase 2
A = A 2 = 19.25 Ac
WQDV = (0.23) × (2″) × 19.25 acres × 3,630 = 32,144, say 33,000 cf.
Using a basin with side slopes of 2H:1V and a depth of 4 ′, the design
top-of-bank size is 100′ × 100′.

41,872
65,792

These calculations are performed to determine adequate sizing of the sedimentation basins to be 
constructed as temporary erosion control measures at the Ki‘ilae Farms project site. The basins are 
sized to accommodate estimated runoff quantities generated from a 100-year recurring storm. Since 
County of Hawai‘i standards require BMP design to be based on 50-year rainfalls, the sedimentation 
basins are conservatively designed for an increased safety factor.

Basin Volume (cubic feet)Top of Bank Length (feet)
70
82

100

136
110

Topographic Survey , M & E Pacific, Inc., May 2003.

Soil Survey of Island of Hawai‘i , State of Hawai‘i, December 1973.

Design basins are square in plan view, 4′ deep and have 2H:1V bank side slopes.
The following table summarizes volumes for different top of bank basin lengths:

Phase 1 drainage accommodated by natural basin roughly 720,000 cf in volume. Calculation of Phase 
1 sedimentation basin volume were done to determine required equivalent design basin size and to 
confirm that the natural basin has adequate capacity.

34,112

Best Management Practices Manual for Construction Sites in Honolulu , Department of Environmental 
Services, City and County of Honolulu, May 1999.

Storm Drainage Standard , Department of Public Works, County of Hawai‘i, October 1970.

100-year rainfall is 2″ per hour.
Area considered is total contributory area. Disturbed area is less than contributory area.

15,632
22,160

Rainfall-Frequency Atlas of the Hawaiian Islands for Areas to 200 Square Miles, Durations to 24 
Hours, and Return Periods from 1 to 100 Years , Technical Paper 43, US Department of Commerce & 
Weather Bureau, 1962.
Rules Relating to Storm Drainage Standards , Department of Planning and Permitting, City and County 
of Honolulu, January 2000.
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Phase 3
A = A 3 = 24.04 Ac
WQDV = (0.23) × (2″) × 24.04 acres × 3,630 = 40,142, say 41,000 cf.
Using a basin with side slopes of 2H:1V and a depth of 4 ′, the design
top-of-bank size is 110′ × 110′.

Phase 4
A = A 4 = 38.05 Ac
WQDV = (0.23) × (2″) × 38.05 acres × 3,630 = 63,536, say 64,000 cf.
Using a basin with side slopes of 2H:1V and a depth of 4 ′, the design
top-of-bank size is 136′ × 136′.

Phase 5
A = A 5 = 8.94 Ac
WQDV = (0.23) × (2″) × 8.94 acres × 3,630 = 14,928, say 15,000 cf.
Using a basin with side slopes of 2H:1V and a depth of 4 ′, the design
top-of-bank size is 70′ × 70′.

Page 3 of 3



KI‘ILAE FARMS—ENTRANCE ROAD & SUBDIVISION ROAD IMPROVEMENTS SITE-SPECIFIC BMP PLAN  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX B 
 

BMP Details 

   
M & E PACIFIC, INC. PAGE B 036103148.0001.00001 
APRIL 2004  BMP PLAN 4.DOC 

























































KI‘ILAE FARMS—ENTRANCE ROAD & SUBDIVISION ROAD IMPROVEMENTS SITE-SPECIFIC BMP PLAN  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX C 
 

BMP Drawings 
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